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Abstract 
The mobility policies adopted throughout Brazilian history have become inefficient due to the rapid and usually disordered growth 
of urban areas. Thus, those mobility policies must be revised and adapted considering the new dynamics of the environment. Studies 
of population displacements identify patterns of urban travel considering the origin, destination, time, reason and transportation 
mode. The Origin/Destination (OD) survey allows knowing the characteristics of daily trips considering its reason and the mode 
of transportation used. Those mapped information offer a picture of mobility in the region and represent an important step towards 
improving transportation and quality of life. The traditional methods to perform OD survey often results in low response rate 
because of the responder and its lack of interest, usually justified by the time taken to answer the questionnaire. However, the 
increasing digital inclusion becomes an enabler for online surveys: in Brazil, 51.2% of the surveyed population have access to 
mobile phones, landline phones, computers and internet at home (FGV, 2011), which is a great stimulus to the application of 
surveys using digital media. In this context, this paper shows the results of the response rate of online surveys, analyzing its 
accession and reliability and not ignoring the existence of both difficulties and benefits compared to traditional data collection 
methods. The reason for evaluating this type of application is, in the first place, its potential in data collection. The online OD 
survey was tested to obtain OD data to Federal University of Minas Gerais (UFMG) - Campus Pampulha. 
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1. Introduction 
The mobility policies adopted throughout history have become inefficient in the Brazilian context due to the rapid 
and often times disordered growth of urban areas; therefore it must be revised and adapted for the new environmental 
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dynamics. According to Pereira (2008), solutions can only be created considering the interactions between many 
professionals seeking proposals and actions - for new urban expansions and pre-existing structure adequacy - aiming 
to solve the urban chaos. The teams created for urban traffic management should be multidisciplinary, involving 
architects, engineers, geographers, economists, environmentalists, academic researchers, agents and public 
administrators. 
Throughout time cities have faced problems with mobility, especially in large urban centers. Learning about the 
region dynamics allows planning interventions to improve their quality of life. That is why surveys are so important 
and necessary. 
This work presents basic concepts of mobility and social research as well as their implementation in transportation. 
Subsequently, it presents the methodology, the implementation and the results for the case study that was held in 
Campus Pampulha Federal University of Minas Gerais. 
2. The social survey 
Mankind seeks to understand the world that surrounds them, developing systems that allow us to know the nature 
of things and the behavior of man. Many forms of knowledge were created, still not satisfying the more critical spirits: 
the casual observation can lead to misunderstandings; religions provide contradictory information; the poetry is 
subjective; the authorities can be fragile and philosophy can lead to knowledge without possibility of adequate 
verification (GIL, 1995). From the necessity of obtaining a more accurate knowledge than those provided by other 
means, it was developed a science that constitutes as one of the most important intellectual components of the 
contemporary world, it is called social survey. 
According to Richardson and Peres (1985), the only way to learn how to research is by doing a survey.  A social 
survey should contribute to the human development, this being its ultimate goal, even though it is common to be 
conducted for the benefit of their own researcher. A research can have the following goals or levels: it can generate 
theories, evaluate existing theories or solve specific problems. In general, there is no survey without theory, whether 
explicit or implicit, it is present throughout its process (RICHARDSON & PERES, 1985). 
However, there is no magic and unique approach to perform an ideal survey; perhaps there is no perfect survey nor 
will there ever be. The research is a human product, and its producers are fallible beings.  
According to Gil (1995), until then it was not possible to define a model that represents with accuracy and 
systematicity the steps of any research. However, there are basic steps to follow: formulation of the problem; 
construction of hypotheses or determination of objectives; research design; operationalization of concepts and 
variables; sample selection; development of instruments for data collection; data collection; analysis and interpretation 
of results; writing the report. 
Inserted in the transportation engineering context, OD survey has been used to diagnose the population daily trips, 
once one of the proposals of sociological approach is to consider the daily movements as social practices. The results 
obtained from that must be used in strategic planning of urban infrastructure and modes of transport. 
3. The urban mobility 
Issues inherent to urban mobility have been in great evidence in current times. That is so mainly due to the growing 
urban chaos observed in several towns in which the investments in public transportation were insufficient. The 
population has been suffering the consequences of the government’s negligence and the authorities are forced to find 
more rapid and efficient ways to soften the disorders in favor of improving quality of life. 
Transport planning defines the necessary infrastructure to ensure the movement of people and goods, giving access 
to buildings located along the road system. The goal for elaborating a project road is to allow users to have better 
conditions of displacement/mobility, accessibility, comfort and safety. Knowledge about the displacement of the 
population, in pursuit of meeting its different demands in the best possible way is necessary for and efficient planning. 
The Brazilian Ministry of Cities describes the concept of mobility as the set of displacements performed by people 
from several means of transportation. Besides, a new concept, well connected to the current world trend, is the 
sustainable urban mobility. According to the Ministry of Cities1 (2012), the sustainable urban mobility can be defined 
as the result of a set of policies for transportation and movement aiming to provide a broad and democratic access to 
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urban space. The concept does that by prioritizing non-motorized modes and collective transportation in an effective 
way, that is: not generating spatial segregation, being socially inclusive and operationally sustainable. 
Learning to differentiate and understanding these concepts have built a broad vision of the scenario of a society and 
its problems related to displacement. The Brazilian Policy for Urban Mobility establishes guidelines for transportation 
which minimize the effects of the socio spatial exclusion in major cities. In general terms offsets are, therefore, a 
relevant activity in order to understand the configuration of everyday life in urban areas. 
4. The OD survey 
The basic structure for studies on transportation according Bruton (1979) involves three steps. The first one is based 
on surveys and analysis that establish the current demand for movement, treatment degree and the relationship between 
the demand and the urban environment. A second step is to forecast and formulate a plan that projects the demand for 
travel based on the data collected, as well as propositions that will attend this demand. Finally, there is a third step of 
evaluation. 
The survey step involves the collection of data. The amount of data to collect is linked to the purpose and to the 
size of the area of studies. The goal of this phase is to enable the determination of routes, factors that influence the 
generation of trips and the establishment of places with different levels of traffic flow, called "corridors of movement". 
In general, the displacements of persons or goods in a region are represented by arrays of origin/destination (OD 
matrices), where each element represents the desire to travel or the demand of displacement between an origin and a 
specific destination. An OD matrix can be estimated by several ways. Conventionally, traditional methods are used 
and they consist in conducting interviews at home, at one’s work environment and/or along the road network. 
4.1. Traditional methods for obtaining OD matrices 
4.1.1. Household survey 
Household survey consists, basically, in interviewing each resident that is questioned about the characteristics of 
their daily journeys. During the interview, socioeconomic data is also collected allowing registering the demands of 
travel in conjunction with the socioeconomic profile of the population (ANTP, 1997). 
This type of survey is defined as the basic sample unit, from which you have a sampling of individuals and of trips 
made. The precise definition of the households set that will comprise the sample is fundamental to obtaining 
representative results of the whole population. It is subject to the goals and the level of accuracy of the survey and the 
variation in the population behavior. Normally, this sampling is done by traffic zone which represents the base unit of 
displacements performed analysis, using the equation 1 as a reference to determine the sample size. 
݊ ൌ ఙǤ௓ா       (1) 
Using this equation for a hypothetical example, in which the goal is to estimate the production of trips in a traffic 
zone with coefficient of variation (Z) around 1.0, a level of significance (σ) of 95% and sampling error (E) of 5%, it 
is necessary to select from the selected area to compose the sample (n) approximately 1,500 individuals. These values 
are indicated in the ANTP (1997) methodology. It is clear therefore that the household survey requires samples with 
a large number of observations, demanding careful planning.  
As important as the definition of the sample is the preparation of the questionnaire that will be applied in the 
interview. The questionnaire should be succinct, direct and easy to understand by the respondent, with a few basic 
questions. 
 
 
 
 
 
1 The Ministry of Cities, created in 2003 by the federal government, has as function the elaboration public policies for urban development, 
housing, urban transportation and transit. The ministry also promotes actions of urbanization, basic sanitation and environmental. 
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The main data collected during the household interview are: 
x Travel data: the address of origin and destination; start time and end time; reasons for travel, modes of 
transportation used, time of access to modes of transportation, etc. 
x Socioeconomic data: gender, age, education, occupation, personal income, ownership of private cars, etc. 
x Other data: addresses of local employment and studying. 
4.1.2. Survey in workplace 
Souza (2007) considers the survey with an interview in workplace methodologically similar to household survey. 
Both are typically used in the study of smaller scales to analyze the behavior of the displacement of small regions or 
to complement the household survey. In this case, some of the companies included in the study area are selected and 
they allow the employees to answer a questionnaire similar to household survey. 
4.1.3. Other survey methods  
In addition to the methods already exposed, there are other no less important but used on a smaller scale, such as 
the survey of travel diary and survey of plate. The survey diary of travel can be used as an alternative or a complement 
to the household one according to the author. In this study, the individual selected to compose the sample is responsible 
for completing a diary with the information of various displacements performed by him during the day. 
In search of plate, the OD matrix is observed directly in the field from the record of plates that travels in the various 
stations scattered throughout the study area. The definition of the monitoring stations locations is done from the 
proposed zoning and should cover, at a minimum, the main inputs and outputs of traffic zones. 
4.2. OD matrices by online survey 
The application of OD survey through online means is recent but it is already being implemented on a large scale, 
such as occurred in the Metropolitan Region of Belo Horizonte (RMBH), Brazil, in 2012. Developed by the 
Extraordinary Metropolitan Management Secretary of Minas Gerais State Government, the OD online survey had as 
target audience 34 municipalities, accounting for 4.8 million habitants and 2.2 million vehicles. It came as a 
supplement to the conventional survey as they were applied simultaneously. 
Until the present time its data is being tabulated and the results are not published yet. However, despite the online 
survey already being finalized, the Secretariat continues with the other forms of it through interviews on the streets, 
home visits and printed form.  
During the review of the literature it was not identified any other municipality or Brazilian state that has used the 
online OD survey for obtaining matrix of dislocations, making the proposal of this work and innovative reference for 
future online surveys. 
5. Methodology 
The research methodology adopted in this study followed the steps previously proposed by Gil (1995) but with an 
adjustment in the method of data collection. 
The goal of testing the online application of OD survey ascended because it is a facilitator in obtaining data and it 
has already been used by the Extraordinary Metropolitan Management Secretary as method of survey for the RMBH. 
Furthermore, according to the FGV (2011) in Brazil 51.2% of the population have access to cell phones, desk 
phones, computers and internet at home. This is a great stimulus to the application of studies that use digital media. 
Also, it opens assumptions for analysis of acceptance and allows increasing an audience to be reached. 
The questionnaire is made to be filled out individually, without the aid of a researcher. As so, it is necessary to 
devote considerable attention to the formulation of the questions, with the goal of making it clear, precise and easy to 
fill out. Another potential characteristic of online surveys compared to any traditional face-to-face method is the 
possibility to make questions be mandatory, this is, all fields must be filled in, thereby avoiding missing data and the 
problems this implies in the modelling. 
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5.1. Online questionnaire  
In general, OD surveys has as its focus getting data related to travel, such as origin and destination address, start 
and end time for the trip, reasons and modes of transportation used, also socio-economic data such as gender, age, 
education, occupation, individual income, possession of private cars, and others (Ortúzar and Willumsen, 2011). 
For the case study described in next section, the population to be analyzed is a restricted population of students and 
staff of the Federal University of Minas Gerais - Pampulha Campus. The prominence given to this survey was to 
acquire data about trips in an indirect way so it is also possible to obtain some socio-economic statistics analyzing the 
final data. 
The questionnaire followed models already used by other similar researches, as Metropolitan Region of Belo 
Horizonte (RMBH), Brazil, in 2012. However, some adjustments to meet the reality of the campus had to be made. 
The questions were drawn up in such a way as to allow collecting data about internal and external movements and 
their modes of transportation, allowing an overview of macro and micro displacements. Thus, the survey provided far 
more than its main purpose, checking the acceptability of online type survey and knowing the displacement standards 
of the academic population inside and outside the campus. 
5.2. Hosting and application   
Two major obstacles were observed, initially, for the application of online survey: the hosting and the 
dissemination. First, the questions would be created via GoogleDocs and disseminated by social networks like 
Facebook, Orkut and Twitter. If made this way, the survey would have a low cost and would be easy to create, however 
it would bring some limitations to capture the sample, risking the reliability of the survey. 
To solve this problem, the UFMG administration authorized the hosting in Laboratory of Scientific Computing 
servers and dissemination via academic electronic mail. The access control to the survey questionnaire, hosted at 
http://qplprod.grude.ufmg.br/pesquisa_od_ufmg_2012/, was performed by obliging the user to use the same electronic 
academic system to log in. As such, the survey was able to reach efficiently and accurately the entire academic 
population and ensured that only people with ties to the university could respond to the survey. 
6. Case study: Federal University of Minas Gerais 
The Federal University of Minas Gerais, one of the largest and most prestigious institutions of education in Brazil, 
has been undergoing constant changes and adaptations to the current context of the country, such as offering new 
courses and construction of new academic units. Its university campuses are located in the cities of Belo Horizonte 
and Montes Claros, however, this case study will be conducted on campus Pampulha (Belo Horizonte), which has the 
majority of UFMG academic units. 
6.1. History of the Campus Pampulha  
In September 1927 the Federal University of Minas Gerais was created through the Brazilian Law 956, whose basic 
principles are the development of education, the commitment to regional progress and the enhancement of culture. 
The academic units were located in several buildings throughout the city, although the idea of university centralization 
came in 1929 with the approval of the first plan for the construction of the Campus Pampulha, that contains the Rectory 
and seven more buildings. 
Over the years new buildings to accommodate academic and administrative units were increasing the Campus 
Pampulha to support essential services and necessities for the operation of the University. In 1970, buildings in the 
central area of the city were transferred to Campus Pampulha. The inevitable consequence of these facts was the 
increase of people and vehicles flow. Although the existing road system seemed to comprise the new traffic generated, 
we do not have knowledge of measuring techniques and quantitative assessments of the phenomenon at the time.  
At the beginning of the last decade (2000-2010), though an arrangement between the Ministry of Education and 
the University and the BNDES (National Bank for Economic and Social Development), the deployment of the "Project 
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Campus 2000" began, transferring three big schools from downtown to the Campus: Engineering School, Faculties of 
Pharmacy and Economic Sciences. In addition to that, several units already installed inside the Campus had been 
expanded to meet the new demands of the University. 
After another increase of people and vehicles flow, currently the Campus Pampulha has an enormous amount of 
traffic issues such as rush times, impaired mobility between academic units and poor parking areas. 
6.2. Population and sampling 
The Campus Pampulha of the Federal University of Minas Gerais has, according to UFMG (2011), 41,265 persons 
who attend the dependencies of the university, as showed in Table 1. 
Table 1. Population of Campus Pampulha 
Type Number of Persons 
Graduation students 24,228 
Post-graduation students 
Technician 
Professors 
11,038 
2,358 
2,230 
Subcontracted employees 
Total 
1,411 
41,265 
The major limitation of this study is the sampling, once it must be ensured that there will be the minimum 
representativeness of the population for data reliability. This has become the greatest challenge of the survey, since 
the dissemination made by electronic mail does not guarantee the strategic approach normally reached in a 
conventional survey. 
The survey was called Origin/Destination Survey UFMG 2012 and it was released to the entire population, 
excluding subcontracted employees, covering approximately 40,000 people. The access to the research  from the 
responders was possible in the period November 26 to December 17, 2012. The dissemination by electronic mail was 
done in two steps, in November 26 and December7, 2012. 
7. Results 
7.1. Peaks of response 
As previously explained, the survey dissemination via electronic mail occurred in two steps on days November 26 
and December 7, 2012. The Figure 2 allows noticing that the peaks of response follow the dates of dissemination, 
which was fully expected since the visualization of an email is almost instantaneous as well as the expected response 
time. 
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7.2. Sampling 
Throughout the period of application, all access to the survey website was registered, regardless if the user simply 
previewed or finalized the questionnaire filling all answers. At the end, the website was visited for 6,854 people and 
6,033 questionnaires were completed. This means 15% of participation of the entire academic population. According 
to the hypothetical situation described for equation 1, the composition of the sample should contain approximately 
1,500 individuals, i.e. 3.75% of the population of Campus Pampulha. In a general overview, the representativeness 
was achieved successfully. The Figure 1 is a chart that allows seeing the participation of each type of bond covered at 
this survey. 
 
 
 
 
 
 
 
Figure 2. Distribution of Survey Origin/Destination UFMG 2012 responses 
In order to confirm that the representativeness was finally reached, an additional data analysis using only the data 
of graduation students was drawn up. This class represents 68% of response sent. Table 2 shows this comparison 
between the amount of graduation students registered in each academic unit and the quantity of responses obtained by 
online OD survey. The amount of students registered was obtained from Department of Registration and Academic 
Control (DRCA, 2012). 
Table 2. Analysis of the quantity of responses sent by each academic unit 
Academic unit Registered students  Responses sent Percentage responses sent  
Arts 1,046 122 12% 
Biological Sciences 
Dentistry 
Economic Sciences 
Education 
Engineering 
Geosciences 
Information Science 
Letters 
Music  
Pharmacy  
Philosophy and Human Sciences 
Physical Education  
Sciences 
872 
641 
1,513 
771 
5,012 
978 
776 
1,822 
421 
925 
2,767 
1,231 
2,414 
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936 
196 
125 
257 
30 
131 
530 
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Veterinary Medicine 773 68 9% 
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In this way, it is confirmed that the survey relied on the significant participation not only in general context, but 
also of each academic unity. Therefore, the research has met the challenge proposed in this work. 
8. Conclusions 
The proposal of the work presented here was to develop and apply a methodology for Origin/Destination survey 
by online questionnaire and the case study was in UFMG - Campus Pampulha. Within the logic of this work it was 
possible to understand the limitations of the application and the dissemination of this type of survey by digital means. 
It was also possible to draw some conclusions and suggestions.  
 First of all, the applicability of the proposed methodology was confirmed with the numbers of accession and 
representativeness of the academic population. The rate of responses obtained during the research is impressive and 
demonstrates its success. The analysis of data allows determining the displacement patters and, therefore, it is possible 
to know the problematic locals, critical situation and prioritize the necessary interventions. 
It is relevant to emphasize how easy it was to attract the desired audience because it was a restricted population; 
the dissemination was restricted to students and staff of the Campus Pampulha. Most importantly, once the survey 
was held online, it made it very comfortable for everyone to answer at any time and any place. Finally, the possibility 
to make questions be mandatory on online surveys - this is, all fields must be filled in, thereby avoiding missing data 
and the problems this implies in the modelling – was crucial to the achievement. 
In face of the difficulties during the preparation and implementation, it is recommended that the questionnaire 
should be as clear and simple as possible to guarantee the better and right interpretation. It is suggested that each 
question has its own instructions so as not to confuse the responder. It is also suggested that pilot surveys be applied 
to these difficulties could be identified early and allow the improvement of the questionnaire. 
Finally, the hosting in LCC servers facilitated the survey application and allowed repetitions when needed. It is 
possible to create an excellent database for future academic research, technical work and for planning intervention in 
Campus Pampulha. The data from this survey is open and available to the entire academic community, including for 
use in future analyzes. The elaboration of a work with this magnitude only has a real value when the knowledge is 
passed on to the front. 
Acknowledgements 
The authors acknowledge the Federal University of Minas Gerais and CNPq for supporting this research.  
References 
ANTP - Associação Nacional de Transporte Público. Transporte Humano - Cidade com Qualidade de Vida. São Paulo, 312p, 1997. 
BRUTON, Michael J. Introdução ao Planejamento de Transportes. 206 p., 1979. 
FGV - Fundação Getúlio Vargas. Centro de Políticas Sociais, 2011. Access: < http://cps.fgv.br>. December 13, 2012. 
GIL, Antonio Carlos. Métodos e Técnicas de Pesquisa Social. Access: <http://www.das.ufsc.br/~andrer/ref/bibliogr/pesq/pesq1.htm#cap3>. 
December 13, 2012. 
Ministry of Cities. Política Nacional de Mobilidade Urbana. Access: <http://www.cidades.gov.br/index.php/politica-nacional-de-mobilidade-
urbana>. December 13, 2012. 
ORTÚZAR, J. de D. and WILLUMSEN, L.G., 2011. Modelling Transport. 4th Edition, John Wiley and Sons, Chichester. 
PEREIRA, Rafael Henrique Moraes. Processos Sócioespaciais, Reestruturação Urbana e Deslocamentos Pendulares na Região Metropolitana de 
Campinas. 2008. 179 f. Dissertação (Mestrado) - Universidade Estadual de Campinas, Campinas, 2008. 
RICHARDSON, Roberto Jarry; PERES, Jose Augusto de Souza. Pesquisa social: métodos e técnicas. São Paulo: Atlas, 1985. 
SOUZA, Dante Diego de Moraes Rosado e. Estimação Sintética de Matrizes Origem/Destino a Partir de Contagens Volumétricas em Áreas com 
Controle do Tráfego em Tempo Real com o Auxílio do Queensod. 2007. 135 f. Dissertação (Mestrado) - Universidade Federal do Ceará, 
Fortaleza, 2007. 
